Bilateral knee dislocations are rare. We report one such case in a 22-year-old man. His clinical presentation, radiographical findings, and the operative and nonoperative treatments are discussed, with emphasis on the timing of treatment and rehabilitation.
to the femur, knee dislocations were classified as anterior, posterior, medial, lateral, and rotary. The latter is further divided into posteromedial, posterolateral, anteromedial, and anterolateral. 4, 8 A posterior knee dislocation is generally the result of a direct force on the tibia when the knee is flexed. Medial and lateral knee dislocations are commonly the result of direct valgus and varus stresses, respectively. Closed reduction under sedation is the preferred treatment, but is not always feasible (especially in posterolateral dislocations), [9] [10] [11] [12] owing to interposition of the pes anserinus, ruptured collateral ligaments, 'button holing' of the medial femoral condyle, damage to the popliteal artery, and compound dislocation.
Knee dislocations are commonly associated with disruption of the anterior cruciate ligament (ACL), posterior cruciate ligament (PCL), and at least one collateral ligament. Few cases reported disruption of the ACL only while the PCL being intact. 4, [8] [9] [10] [11] 13 Knee dislocations are also commonly associated with peri-articular fractures, tibial plateau fractures, and ligamentous and tendinous avulsion fractures. 14 The pulsations of the dorsalis pedis and tibialis posterior arteries should be compared bilaterally. 20 to 50% of the knee dislocations involve popliteal artery injuries. [15] [16] [17] [18] [19] Intact distal pulses do not constitute proof of an intact popliteal artery. Arteriography or non-invasive Doppler ultrasonography is useful for detection, but their roles in post-reduction assessment remain controversial. An arterial injury is suspected when the ankle-brachial index is <0.9.
20,21
The amputation rate is 11% if the artery is repaired within 8 hours and is 86% if repair is delayed. 22 The risk of peroneal nerve injuries can be up to 33%. 16, 17, 23 Nearly 25% of the patients with such injuries have a permanent deficit. 24 
case report
In January 2010, a 22-year-old man presented with spontaneously relocated bilateral knee dislocations after a high-energy car accident. The patient had no other injuries, swelling, or effusion in the knee because of capsular damage and fluid extravasation. Both knees showed hyperlaxity ( Fig. 1) , with suspected ruptures of the ACL, PCL, and/or medial/ lateral collateral ligament (MCL/LCL). There were no signs of neurovascular impairment (normal capillary refill, palpable pulses of the dorsal and pedal arteries, skin temperature and colour of the myotomes and dermatomes). Radiographs showed no abnormalities. Both knees were immobilised with an extension brace.
Magnetic resonance imaging (MRI) of the left knee showed ruptures of the ACL, PCL and MCL, softtissue oedema with meniscocapsular dissociation, and bone oedema at the anteroinferior aspect of the lateral condyle of the femur and at the posterior aspect of the lateral tibial plateau. MRI of the right knee showed ruptures of the ACL, iliotibial tract, and LCL at its insertion into the femur, and subcortical oedema at the inferior aspect of the medial condyle of the femur. The PCL seemed to be intact.
Two weeks later, the medial and posteromedial parts of the left knee and the posterolateral and lateral parts of the right knee were repaired. In the left knee, the deep part of the MCL was reattached to its tibial footprint using a 5.0-mm corkscrew with needles.
The superficial part of the MCL was reattached to the tibia using 2 staples. The ruptured posteromedial capsule was closed with non-absorbable sutures. In the right knee, there was a lesion at the tibial attachment of the iliotibial tract. In addition, a LCL rupture from its insertion at the lateral femoral epicondyle and a mid-substance tear of the popliteal muscle was observed (Fig. 2) . The popliteal muscle could not be repaired because of poor tissue quality. The LCL was reattached to its insertion site using a cork screw with needles. The vertically ruptured posterolateral capsule was closed and advanced in the anterior direction with non-absorbable sutures. The reconstruction was augmented with a tibialis posterior allograft. A tunnel was drilled through the fibular head from an anterolateral to posteromedial direction. The allograft was pulled through this tunnel and fixed with a screw on the isometric point at the lateral femoral epicondyle. The iliotibial tract was reattached at Gerdy's tubercle with one staple (Fig. 2) . Stability of both knees was tested.
After 4 months of rehabilitation, both knees exhibited flexion of 0º to 90º. Arthroscopic ACL reconstruction for the right knee was performed using hamstring tendon autografts (gracilis and semitendinosis tendons), whereas arthroscopic ACL and PCL reconstruction for the left knee was performed using Achilles tendon allografts (Fig. 3) . In both knees, no meniscal tears were noted. At the one-year follow-up, the patient was walking without crutches or other supportive devices (bracing). Both knees were stable (Fig. 4) . The flexion range was 0º to 115º. The patient had returned to his work as a construction worker. He only had retropatellar pain in the left knee when climbing stairs, owing to weakness of the quadriceps muscles, and pain secondary to prominent staples at the proximal tibia (due for removal later).
discussion
Although ligament tears around the knee are common in high-velocity accidents, knee dislocations are rare. 25 Three cases of bilateral knee dislocations have been reported (Table) . 3, 26, 27 The prognosis of knee dislocations depends on the velocity of the trauma, 5 the amount of neurovascular damage, 9 the treatment method, and the dedication to the rehabilitation. 28 Immediate closed reduction is preferred, 6 ,29 although Conservative treatment with immobilisation should be only for older patients or patients unfit to undergo surgery, 4 as it may predispose to knee stiffness and dysfunction. 4, 30 A knee brace should be used during the interval between injury and surgery. 4, 28, 31 Surgical repair is preferred, but knee arthroscopy is contraindicated within 2 weeks of injury, because capsular tears may cause fluid extravasations into the leg and result in compartment syndrome.
If reconstruction of the ligaments is postponed for 2 to 3 weeks, there is a risk of developing arthrofibrosis and stiffness. [32] [33] [34] Delay in reconstruction longer than 3 to 4 weeks is not advised, because of the higher liability to scarring of the collateral ligaments. [32] [33] [34] Untreated lateral-side injuries usually result in greater functional disability than untreated medialside injuries. [35] [36] [37] It is necessary to repair/reconstruct the posterolateral and posteromedial structures, because of the worse outcome when associated with both ACL and PCL injuries. [35] [36] [37] [38] [39] [40] [41] Whether to repair or reconstruct grade-III ligamentous injuries remains controversial. Most surgeons agree to reconstruct midsubstance tears and repair avulsed ligaments. 42 Repairs are often not as strong as reconstructions. 4 Therefore, we augmented the repair with a tibialis posterior allograft. Allografts are preferred as they avoid donor-site morbidity and decrease the number of incisions, tourniquet time, and postoperative pain and stiffness. 4, 31, 42 Rehabilitation is based on the ligaments injured and the type and timing of treatment. Rehabilitation is long and arduous for patients with bilateral knee dislocations. Return to normal activity takes at least 9 months; return to the previous level of sporting activity is unrealistic. 5 Bracing to limit flexion and extension is required to prevent undesirable strains on the repaired ligaments. 43 A continuous passivemotion machine can be used to optimise range of motion. Quadriceps and propriocepsis training should be implemented immediately to increase quadriceps control. Crutches should be used for ambulation during the first 6 weeks. When quadriceps control is sufficient, full weight bearing is encouraged. Full extension is the primary goal during postoperative week 1. 5 It is important to regain full extension and flexion of 90º and normal strength of the quadriceps before undergoing intra-articular reconstructions. Six weeks after surgical treatment, the brace is unlocked to enable full range of motion in extension and flexion, with varus/valgus stability maintained. Pelvic and trunk supporting or suspension systems to protect the patient from excessive weight bearing may be needed in heavy patients.
Whether the reconstruction of the ligaments be performed in one or 2 stages remains controversial. We opted for the 2-stage reconstruction, because of shorter total operation time and lower frequency of arthrofibrosis, 30, 44, 45 and the difficulty of rehabilitation for bilateral knees. We first reconstructed the collateral ligaments and joint capsule. After intensive rehabilitation to improve the knee range of motion to at least 90º flexion and full extension, second-stage reconstruction of the ACL and PCL was performed. A disadvantage of 2-stage reconstruction is the longer total rehabilitation time. 44 
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Study Treatment Reconstruction
Marinovic, 27 1956 Closed reduction and 12 weeks of immobilisation in a cast No surgery Sistro and warren, 3 
1985
Closed reduction, acute repair of the anterior and posterior cruciate ligaments, arthrotomy, 3 weeks of cast immobilisation, followed by mobilisation using a hinge brace Only intra-articular repair, no ligament reconstruction Voos et al., 26 2009 Closed reduction, intra-and extra-articular ligament reconstructions 24 and 29 days after injury, 4 weeks of immobilisation (in extension) using a hinge brace, and 2 weeks of mobilisation using the hinge brace One-stage reconstruction Table  Three reported cases of bilateral knee dislocations 
